ABSTRACT
INTRODUCTION
Pyridine oxime O-ethers containing different heteroatomic groups are of interest as biologically active compounds. For example, pyridine oxime amino derivatives exhibit antiandrogenic/1,2/, antibacterial/3/, antidotal against organophosphate poisoning/4,5/, fungicidal and pesticidal /6/ activities. Sulfur derivatives of pyridine oxime O-ethers display vasodilating, antiulcer /7/, trombocytes aggregation inhibiting /8/, antibacterial /9/, cytotoxic/9/, antidotal of organophosphate poisoning/10/, fungicidal /11/and herbicidal /12, 13/ activities. Phosphorus containing oxime ethers are reactivators of acetylcholinesterase /14/ and exhibit insecticidal /15/ activity. Fungicidal and insecticidal properties of pyridine aldehyde O-Haloalkylsilane (1 mmol) was added to a suspension of pyridine oxime 1-3 (1 mmol), 18-crown-6 (0.026 g, 0.1 mmol) and powdered KOH (0.168 g, 3 mmol) in benzene (1 ml). The reaction mixture was stirred for 3-6 h at reflux (GLC control). The resulting mixture was filtered, benzene was removed under reduced pressure and the residue was purified by column chromatography (benzene-ethyl acetate in different ratio was used as eluent) to give products 4-12. The results can be seen in Tables 1, 3 and 4. General procedure for alkylation of pyridine amidoximes [13] [14] [15] [16] Haloaikylsilane (1 mmol) was added to a suspension of pyridine amidoxime [13] [14] [15] [16] (1 mmol), 18-crown-6 (0.026 g, 0.1 mmol) and powdered K2CO3 (0.41g, 3 mmol) (in the synthesis of compounds 19,20 CszCO3 was used) in toluene (2 ml). The reaction mixture was stirred for 6-12 h at reflux (GLC control). The resulting mixture was filtered, benzene was removed under reduced pressure and the residue was purified by column chromatography (benzene-ethyl acetate in different ratio was used at eluent) to give products 17-25. The results can be seen in Tables 2-4. In vitro cytotoxicity assay Monolayer cell lines were cultivated for 72 h in DMEM standard medium without an indicator and antibiotics. After the ampoule was unfrozen not more than four passages were performed. The control cells and cells with tested substances in the range of (2) (3) (4) (5) In Vitro cytotoxicity
Cytotoxic activity of silicon and germanium containing pyridine oxime O-ethers was tested in vitro on two monolayer tumor cell lines: MG-22A (mouse hepatoma) and HT-1080 (human fibrosarcoma). Concentrations providing 50% of tumor death effect were determined according to the known procedure/32/ using 96 well plates. (12) , 234 (14) , 220 (13) , 193 (8) , 163 (10) , 137 (20) , 129 (9) , 120 (100), 102 (66), 87 (27) , 78 (66), 59 (24) , 45 (14) , 119 (28) , 103 (14) , 92 (14) , 74 (97), 59 (17) Pyridine Oxime O-Ethe 8.62 (m, 2H, 2-H and 6-H) 0.52 (m, 8H, SiCH2), 0.92 (t, 9H, J 7.0 Hz, CH3), 1.66 (m, 2H, CH2CH2CH2), 4 .07 (t, 2H, J 7.0 Hz, OCH2), 4 .77 (bs, 2H, NH2), 7.22 (m, 1H, 5-H), 7 .91 (m, 1H, 4-H), 8.53 (m, 1H, 6-H), 8.85 (m, 1H, Z-H) 0.26 (s, 3H, CH3), 0.76 (m, 6H, SiCH2), 1.78 (m, 6H, CH2(CH2_)2CH2 in silacycle and CH2CH2CH2), 4.21 (t, 2H, J 7.2 Hz, OCH2), 5 .00 (bs, 2H, NH_), 7 .48 (m, 1H, 5-H), 8.08 (m, 1H, 4-H), 8.77 (m, 1U, 6-H), 8.98 (m, 1H, 2-H) The experimental evaluation of cytotoxicity is presented in Table 5 . A preliminary analysis of the structure-activity relationship for the cytotoxic action clearly indicates the strong influence of the silicon and germanium containing alkyl substituent on toxic effects in vitro. In the series of O-silyl(germyl)alkyl pyridine aldoximes and ketoximes (4) (5) (6) (7) (8) (9) (10) (11) (12) the TDs0 values change from 1.85 pg/mL (silacyclopentyl derivative 6 on human fibrosarcoma HT-1080 cell line) to non cytotoxic compounds (>100 lag/mL for 4, 7, and 8). Oxime ethers containing two elements are essentially inactive. Silacyclopentyl derivative 6 exhibits the higher cytotoxicity on HT-1080 as compared to triethylsilylpropyl substituted pyridine aldoxime 5. For pyridine ketoxime ethers (8-10) the activity increases in order of alkyl substituents: EtGeCHzCH_SiMe_CHa < EhSiCHzCHzCHz < (CHz)4SiCI-IzCHzCH2. Cytotoxicity of ketoxime O-ethers is considerably lower in comparison with aldoxime O-ethers.
In the cases of O-ethers of pyridine amidoximes the highest cytotoxicity was exhibited by unsubstituted pyridine derivatives (17) (18) (19) (20) . The presence of methyl group in the pyridine ring considerably decreased the activity of amidoxime O-ethers. Concentration (g/mL) providing 50% cell killing effect [(CV+MTT)/2) NO Concentration (%) (CV" coloration)
The NO level was determined accordingly/22/, NO release was defined using the Greyss reagent (by NO2 concentration in the cultural medium). The yield of nitrite was expressed as NO2 nmol/200 gL of cultural medium in testing plates for 100% alive cells after CV coloration assay (pyridine derivatives concentration 100 lag/mL). It was shown ( Table 5 ) that compounds 6, 9, and 19 readily increase NO concentration in the cultural medium (TG00=500%) in HT-1080 and MG 22A cell lines.
